Abstract: This research focuses on the analysis of the chemical composition lemon balm essential oil. The essential oil of flowers was obtained by steam distillation with a Clevenger apparatus. The chemical components of the essential oil of lemon balm were analyzed by capillary GC and GC/MS and 12 substances were identified. The flower oil contained trans-carveol (28.89%), citronellol (25.24%), -3-carene (5.26%), citronellal (4.9%), geraniol (2.2%), 1-octene-3-ol (2.03%) and spathulenol (2.06%). The trans-carveol in flowers was dominant among components.
INTRODUCTION
Lemon balm (Melissa officinalis L.), a member of Laminaceae, is a perennial plant growing up to 100 cm. This species originates from southern Europe, Asia Minor and southern parts of North America. Lemon balm populations are distributed in all Mediterranean countries including the coastal regions of Turkey and northern Iran [6] . Lemon balm is used for several purposes such as an additive in food, a herb tea, an ingredient in cosmetics, an ornamental and a medicine [8] . s essential oil is currently used in medicine and pharmacology (anti-tumor, anti-bacterial, antimicrobial, antihistaminic, antispasmodic and antioxidant, by means of its antiviral effect curing of the herpes [1] , antiulcerogenic, moderate Alzheimer's disease, modulation of mood and cognitive performance, stimulating the immune system (against anti HIV-1) [12] . In addition, lemon balm has traditionally been used due to its memory enhancing properties, but using of which is currently more widely used as sedative or calm, spasmolytic and antibacterial agent and sleep aid has been more popular recently [2, 5, 7] . The goal of the present work was to study the composition and content of the essential oil of lemon balm. The composition of these oils may be useful in the identification of aromatic compounds of lemon oil obtained commercially by steam distillation.
MATERIALS AND METHODS

Plant material:
The lemon plant used in the present study was prepared from Medicinal Plants Garden of Ebne-Sina at Hamedan of Iran. During summer flowers were collected from field grown plants.
Essential oil extraction:
For the isolation of the essential oil, the hydrodistillation method with the use of a Clevenger apparatus was used. The flowers were carefully cleaned and distilled separately for 3 h. Oil samples were over anhydrous sodium sulfate and stored in sealed vial at low temperature before analysis.
GC: GC analysis was performed using a Shimadzu GC -9A gas chromatograph equipped with a DB-1 fused silica column (60 m × 0.25 mm, film thickness 0.25 µm), oven temperature was help at 40°C for 5 min and then programmed to 250°C at a rate of 4°C min 
Identification of components:
The components of the oil were identified by comparison of their mass spectra with those of a computer library or with authentic compounds and confirmed by compaction of their [4] .
RESULTS AND DISCUSSION
In Fig. 1 the chromatogram of lemon flowers essential oil are presented. The principal components of essential oil of the flowers are presented on Table 1 : trans-carveol (28.89%), citronellol (25.24%), δ-3-carene (5.26%), citronellal (4.9%), geraniol (2.2%), 1-octene-3-ol (2.03%) and spathulenol (2.06%).
The citronellal, citronellol, linalool and geranial as major chemical compositions of the essential oil of the lemon balm has been previously reported, [6, 9, 10, 11] , but trans-carveol is not reported as main components of essential oil in lemon. Carveol is a natural monoterpenoid alcohol. It is used as a fragrance in cosmetics and as a flavor additive in the food industry. It has been found to exhibit chemoprevention of mammary carcinogenesis (prevents breast cancer [3] ). Monoterpenes in plants are believed to play ecological roles mainly, serving as herbivore-feeding deterrents, antifungal defenses and attractants for pollinators [13] . Their oxidised derivatives, known as terpenoids, are used as flavours, fragrances and pharmaceuticals [13] .
